ABSTRACT
INTRODUCTION
Ever since an improvement in the fracture toughness of nickel aluminide through precipitation of rod-like Ni 3 Al in an over-saturated NiAl matrix was reported by Russell et al. /1 /, similar efforts are being made extensively to develop nickel aluminides with good mechanical properties for structural applications 12-11.
Also the addition of a small amount of boron to Ni-32at.%Al two phase NiAl+Ni 3 Al alloy was reported to improve extensively both room temperature compressive fracture strength and compressive fracture strain /5/. However much less information is available on the oxidation behaviors of two phase NiAl+Ni 3 AI nickel aluminides. In particular the effect of boron addition on the oxidation properties of the two phase NiAl+Ni 3 Al intermetallic has yet to be reported, although it is of great interest.
In this study, the isothermal oxidation behaviors of two phase NiAl+Ni 3 Al alloy with and without boron addition were defined in terms of microstructure and weight change as a function of oxidation time at 1100°C. 
RESULTS AND DISCUSSION
Microstructures of solutionized Ni-32at.%Al alloy consisted of a martensitic ß'-NiAl phase as shown in Fig. 5a ). Cross sectional microstructure of Ni-32at.%Al alloy after exposure for 40 hours at 1100°C is shown in Fig. 5b ) and the results from the EDS analysis are summarized in Table 1 . (Fig. 6e) ), which was previously reported by other investigators 191.
Formation of Θ-Α1 2 0 3 phase in the NiO-spalled area was observed in the matrix as shown in Fig. 6f ). After exposure for 40 hours at 1100°C, extensive spallation Table 1 EDS results from oxidized surfaces shown in Fig. 5b) and Fig. 7a) area a) Ni-32at.%Al (in Fig. 5b)) b) Ni-at. 3 2% Al-0.5 at%B (in Fig. 7a) was noticed as shown in Fig. 6g ) and α-Α1 2 0 3 phase prevails all over the surface (Fig. 6i) ). Whisker type Θ-ΑΙ2Ο3 oxide in the grain boundary region was present as shown in Fig. 6h ).
Cross-sectional microstructure of Ni-32at.%Al-0.5at.%B alloy after exposure for 40 hours at 1100°C
and the results from the EDS analysis are shown in Fig.   7 . In Ni-32at.%Al-0.5at.%B alloy, crack separating the surface oxide and the matrix was observed and surface oxidation progresses by penetrating the surface Ni 3 Al layer in the Ni-32at.%Al-0.5at.%B alloy. Comparing Al contents between the "B" area and the "C" area in Fig.   7a ) (Table 1) Results from X-ray diffraction analysis on the surface oxides formed after various oxidation exposure on both intermetallic compounds are summarized in Fig.   8a ) and 8b), respectively, confirming the phases mentioned above. In the Ni-32at%Al-0.5at%B intermetallic compound, quite complex oxidation behaviors involving several types of oxide such as NiO, NiAl 2 0 4) Θ-Α1 2 03, α-Α1 2 03 phases were observed in the early stage depending upon the location at the grain boundary regions.
SUMMARY AND CONCLUSIONS

